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$(m, n)$ $A$ ’A $A$ $\mathrm{T}_{1}\cdot(A)$
$A$ $\mathrm{T}\mathrm{l}\mathrm{a}\mathbb{C}\mathrm{e}_{\text{ }}$ lank(A) $A$ rank $\circ$ $(m, n)$
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$D=$
diag
$(d_{1}, \ldots , d_{r}, 0, \ldots, 0;m, n)$ $\grave{\text{ }}b\text{ _{}0}OU,$ $Vl3\mathrm{i}\mathrm{g}_{\mathrm{X}^{\backslash }}\llcorner or\overline{\mathrm{T}}i_{1}\prime \mathrm{J}\text{ }$
E( E ( $n$ )
$O$
1 (Moore-Penrose ,[2],p 68, 31) $A$ $(m, n)$ 4
$(n, m)$ $A^{+}$ –
$AA^{+}A$ $=$ $A$ (1)
$A^{+}AA^{+}$ $=$ $A^{+}$ (2)
${}^{t}(AA^{+})$ $=$ $AA^{+}$ (3)
$\iota_{(A}+_{A)}$ $=$ $A^{+}A$ (4)
$A^{+}$ Moore-Penrose $\circ$
20.2.1
1( ,[2],p 68, 31) $(m, n)$ $A$ rank(A)=r rank \sim $(m, r)$
$B$ rank r $(r, n)$ $C$ $A=BC$ $A$ Moore-
Penrose $A^{+}$ $A^{+}={}^{t}C(^{t}BAlc)-1\prime B={}^{t}C(C2C)-1(^{2}BB)^{-}12B$
$\blacksquare$ 1
$A$ $P$ $P^{-1}$
$A=P^{-1}(PA)=(P_{1}, P_{2})(PA)$ ( $P^{-1}$ r $P_{1},$ $r+1$ )
$(PA)$ $r+1$ $0$ O









$D=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\sqrt{\lambda_{1}}, \ldots, \sqrt{\lambda_{r}}, 0, \ldots, 0, m, n)$ (5)
$m$ $U$ $n$ V $A=UD^{t}V$ $A$
3 $A$ $A=UD^{t}V$ $A$ Moore-Penrose $A^{+}$
$A^{+}=VD^{+\mathrm{t}}U$
(6)
$D^{+}=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\sqrt{\lambda_{1}}-1, \ldots, \sqrt{\lambda_{r}}^{-}1, \mathrm{o}, \ldots, 0;n, m)$
$\blacksquare$
Moore-Penrose 4 (1) $\sim(4)$ ( )
20.2.3 Decell-Leverrier(Penrose)
4(Newton ,[3],p$.292$ ) $n$ $A$ \mbox{\boldmath $\varphi$}A $(t)$
$\varphi_{A}(t)=|A-tE_{n}|=(-1)^{n}[t^{n}-p_{1}t^{n-}1-p,\cdot t^{n-2} -...-p_{n}]$
$s_{k}= \sum_{\iota_{=}1}^{nk}\lambda_{\iota}$ Newton
$kp_{k}=s_{k}-p_{1^{S_{k}}}-1$ –. . . $-p_{k-}1s1(k=1,2, \cdots, n)$ (7)
$\blacksquare$
1) $n=1$ $\varphi_{A}(t)=a-t,$ $p_{1}=a,$ $1\cdot p_{1}=a,$ $s_{1}=a^{1}$ $0$
2) $n$ $n+1$ $\lambda_{n+1}$ $\lambda$ $n+1$ $s_{k},$ $p_{k}$ $s_{k}’,$ $p’k$
$s_{k}’=s_{k}+\lambda^{k},$ $p_{k}’=p_{k}-\lambda pk-1(2\leq k\leq n)$









-. . . $-(p_{k-}1-\lambda p_{k-2})(S1+\lambda)$
$=$ $s_{k}+\lambda^{k}-(p_{1^{S}k1}-+p_{2}s_{k2}-+\cdots+p_{k-1}s_{1})$
$-\lambda^{k}-\lambda^{k-1}p_{1}+\lambda^{k-1}p_{1}-\lambda^{k-2}p_{2}+\lambda^{k-2}p_{2}$ –. . . $-\lambda p_{k-}1+\lambda^{2}p_{k-2}$
$-\lambda(s_{k-1}-Sk-2p1 --. .$ . $-s_{k-}\iota pl-1 -. . . -p_{k-}2S1)$
$=$ $s_{k}-p_{1^{S}k1}--p_{2^{S}k}-2$ –. . . $-p_{k-11}S-\lambda(sk-1 -. . . -p_{k-21}S)-\lambda p_{k-1}$





$(-1)n1^{t^{n}}+1-p_{1}’t^{n}$ –. . . $-p_{n}’t-pn+1$]’
$0=\varphi_{A}(\lambda_{i})=(-1)^{n}[\lambda_{i^{+1}}^{n}-p’i\lambda^{n}i-\cdots-p_{n}’\lambda-p’n+1|(i=1, \ldots, n+1)$
$i=1,$ $\ldots,$ $n+1$ $0=(-1)^{\mathfrak{n}}[s_{n+1}’-p_{1^{S_{n}}}’’$ –. . . $-(n+1)p_{n+1}’1$
$(n+1)_{P’n+1}.=s_{n+1}’-p’1s’\mathfrak{n}$ –. . . $-p_{n^{S}1}’’$ $0$
( )
5( $\mathrm{D}\mathrm{e}\mathbb{C}\mathrm{e}]1-\mathrm{L}\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{r}\mathrm{i}\mathrm{e}\mathrm{r}(\mathrm{p}_{\mathrm{e}\mathrm{n}\mathrm{r}\mathrm{o}\mathrm{s}}\mathrm{e})$ ,[5],p 63,5 $3.1,[9]$ ) $(m, n)$ $A$
$M={}^{t}AA$
$M_{1}$ $=$ $M$ , $q_{1}$ $=$ $\mathrm{T}\mathrm{r}(M_{1})/1$ , $B_{1}$ $=$ $M_{1}-q_{1}E_{n}$
$M_{2}$ $=$ $MB_{1}$ , $q_{2}$ $=$ . $\mathrm{T}\mathrm{r}(M_{2})/2$ , $B_{2}$ $=$ $M_{2^{-q_{2}}}E_{n}$
(8)...





$M_{r-1}\neq\backslash 0$ $MB_{r}=.O$ 3
$\mathrm{T}\mathrm{r}(MB_{r})\neq 0,$ $\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}(M)=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}(A)=r,$ $A^{+}= \frac{B_{r-1}{}^{t}A}{q_{r}}$ (9)
$\blacksquare$











rank$(A)=r$ rank $(M)=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}(tAA)=r$ $M$ \mbox{\boldmath $\varphi$}M $(x)$
$p_{r+1}=\cdots=p_{n}=0$
$\varphi_{M}(x)=(-1)n(X^{n}-p_{1}x\mathfrak{n}-1-p_{2}x^{n-2}-\cdots-p_{r}x^{n-})r$
Newton $q:=p_{*}(i=1, \cdots, r, \cdots, n)$
$M$ $f_{M}(x)$
$M$ $M$ ,(x) $([1],1).198$ ,
$3.4)_{0}$
$M$ $f_{M}(x)$
$\varphi_{M}(x)=(-1)^{n_{X^{n}}}-r(x-rp_{1}x1r- -. . .-p_{r})$ $f_{A}(x)|\varphi A(X)\text{ }f_{A}(x)$
$f_{M}(X)|(x^{r}-p_{1}Xr-1-\cdots-p_{r})x$
- rank$(M)=r,{}^{t}M=M$
$M\sim \mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\lambda \mathrm{l}, \ldots,.\lambda r’ 0, \ldots, \mathrm{o};n, n)$ ( $\lambda_{i}\neq 0$ )
$\varphi_{M}(x)=x^{n-r}\prod*\cdot(x-\lambda:)$ $f_{M}(x)=x \prod(x-\lambda:)$ ( $\lambda_{i}$ )
$p_{r}=$ $\prod_{i}(-\lambda:)$ $p_{r}\neq 0$ $p_{r}=q_{r}=\mathrm{T}\mathrm{r}(MB_{r}-1)\neq 0$
$f_{M}(M)=0$
$0=$ $(M^{r}-P1Mr-\mathrm{l} -...-p_{r}E_{n})M=M(Mr-p1M^{r-1} -...-p_{r}E_{n})=MB_{\tau}$
$Y= \frac{1}{qr}B_{r-1}{}^{t}A$ $M,$ $B_{T-1},$ $MBr-1$
$MB_{r-1}={}^{t}(MB_{r-1})=B_{r-1}$ M
$AYA$ $=$ $\frac{1}{q_{r}}AB_{r-1}{}^{t}AA$ $=$ $\frac{1}{q_{r}}AB_{r-1}M$ $=$ $\frac{1}{q_{r}}AMB_{r-1}$
$=$ $\frac{1}{q_{f}}AM_{r}$ $=$ $\frac{1}{q_{r}}A(B_{r}+q_{r}E_{n})$ $=$ $\frac{1}{q_{r}}AB_{r}+A$
$MB_{r}=O$ ${}^{t}AAB_{r}=O$ $AB_{r}=O$ $AYA=A$
$YAY=\overline{q}_{f}^{\mathrm{V}}1B_{r}-1Br{}^{t}A+Y=Y$
${}^{t}(AY)$ $=$ $\frac{1}{qr}{}^{t}(AB_{r-1}lA)$ $=$ $\frac{1}{q_{r}}AB_{r-1}{}^{t}A$ $=$ $AY$
${}^{t}(YA)$ $=$ $\frac{1}{q_{\Gamma}}\ell(B_{r-1}tAA)$ $=$ $\frac{1}{q_{f}}{}^{t}(B_{r-}1M)$ $=$ $\frac{1}{q_{r}}(MB_{r-1})$
$=$ $\frac{1}{lr}B_{r-1}M$ $=$ $YA$
$.Y$ Moore-Penrose (1) $\sim(4)$ ( )
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20.2.4 Greville
6(Greville ,[5],[12]) $A\text{ }(m, n)$ $A$
$A=[a_{1}, a_{2}, \cdots, a_{n}]$ $A_{n-1}=[a_{1}, a_{2}, \cdots , a_{n-1}]$ $A^{+}$
$A^{+}=$ (10)
$b_{n}^{+}$ $m$ $b_{n}$ Moore-Penrose
$b_{n}=\{$
$0$ ($a_{n}=0$ )
$(E_{m}-A_{\mathfrak{n}-1}A\mathfrak{n}+-1)a_{n}$ ( $a_{n}\neq A_{n-1}A_{n}^{+}-1a_{n}$ )
$\frac{[1+^{t}a_{n}(A_{n}-1A_{n-1})t+On](An-1tAn-1)^{+}an}{la_{n}(A_{n-1}A_{n}-1)t+(A_{n-}1{}^{t}A_{n-1})+a_{n}}$ ( $a_{n}=A_{n-1}A^{+}-1a_{n}n\neq 0$ )
(11)
$\text{ }t_{\vee}^{arrow}$ $b_{n}^{+}=\{$
$0$ ( $b_{n}=0$ )
$\frac{lb_{71}}{\iota_{b_{n}b_{n}}}$ ( $b_{n}\neq 0$ g)
(12)
$\blacksquare$
E( $E_{m}$ ) ( $m$ ) $a_{n}=0$ $a_{n}\neq 0$
$\circ$ Moore-Penrose (10) $Y$
1 . $a_{n}\neq A_{n-1}A_{n-1}+a_{n}$
(a) $AYA=A$
$\mathrm{i}$ . $n=1$
$A_{1}=a_{1}$ (12) $AA^{+}A=a1 \frac{\iota_{a_{1}}}{t}a_{1}=a_{1}$
$a_{1}a_{1}$





$AYA$ $=$ $(A_{n-1}A_{n-1}^{+}+b_{n}b^{+}n)(A_{n}-1, a_{n})$
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$=$ $(A_{\mathfrak{n}-1}A_{n-1}^{+}A_{n}-1+b_{n}b_{nn-1}^{+_{A}}, A_{n-1}A_{n}^{+}-1+ba_{n}\mathfrak{n}b^{+_{a_{n}}})n$ (13)
‘ (13) 1





















$\mathrm{i}\mathrm{i}$ . $n-1$ (10)
$YA$ $=$ $(A_{n-1}, a_{n})$
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$A_{n-1}^{+}An-1-Ab_{n}^{+}A^{+}n-n-11anbnn-1+_{A}$ $A_{n-1}^{+}a_{n}-A_{n}^{+}-1ab_{n}^{+_{a}}nnb^{+_{a}}nn$ $)$ (20)
” $(1,1$ ) ’
$A_{n-1}^{++}a_{n}b_{n}A_{\mathfrak{n}-1}$ $=$ $\overline{{}^{t}b\mathfrak{n}bn}\perp A^{+t}1(n-a_{n}a_{n}Em-A_{n-}1A+n-1)A_{n}-1$
$=$ $\frac{1}{{}^{t}b_{n}b_{n}}A_{n-1}+$ an an$( tA_{n}-1-A_{n-1}A_{n-}+A1n-1)=O$
${}^{t}(A^{+}An-\mathrm{l}n-1)-t(A^{+}-1a_{n}nb_{n}^{+_{A)(A}}n-1=A_{n-}^{+}1n-1)$ (21)
” $(1,2$ )




${}^{t}(b_{n}^{+}A_{n}-1)={}^{t}( \frac{{}^{t}b_{n}}{\ell b_{n}b_{n}}A_{n}-1)=^{5}\{\frac{{}^{t}a_{n}}{{}^{t}b_{n}b_{n}}(E_{m}-An-1A_{n}^{+}-1)A_{n}-1\}=0$ (23)
${}^{t}(b_{n}^{+}an)= \frac{ta_{\eta}(E_{m}-An-1A_{n}^{+}-1)an}{i\mathrm{L}\mathrm{L}}=\frac{1b_{n}a_{n}}{ll_{\backslash }t1}=b_{n}^{+_{a_{n}}}$
$”(2,2)$ ” ${}^{t}(b_{nn}^{+_{a)}}= \frac{\eta\backslash \cdot md\cdot n-1^{4}\wedge-n1/l\iota}{{}^{t}b_{n}b_{n}}=\frac{n-n}{{}^{t}b_{n}b_{n}}=b_{n}^{+_{a_{n}}}$ (24)
(20),(21) $,(22),$ (23) $,(24)$ ${}^{t}(YA)=YA$
$YAY=Y,{}^{t}(AY)=AY$






$AYA$ $=$ $(A_{n-1}A_{n}^{+}-1)(An-1, a_{n})$ $=$ $(A_{n-1}A_{n}^{+}-1-1, A_{n}-1A+a_{\mathfrak{n}})A_{n}n-1$
$=$ $(A_{n-1}, a_{n})$ $=$ $A$
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$YAY=Y,$ $t(AY)=AY,{}^{t}(YA)=YA$ ( )
20.2.5 Hermite
7(Hermite ,[41,p .72, $3.21,[15]$ ) $A$ $(m, n)$





1. ( $[5]_{\mathrm{P}^{6}},.7$ , 29) $M^{-}$ $(m, n)$ $Z$
$M^{-}=M^{+}MM^{+}+Z-M^{+}MZMM^{+}$ $A$ $A=UD^{t}V$
( $U$ $m$ $V$ $n$ $D=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\sqrt{\lambda_{1}},$
$\ldots,$
$\sqrt{\lambda_{r}},$ $0,$
$\ldots,$ $0;’ n,$ $n)$ )
$M=U\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\lambda^{2}1, \ldots, \lambda^{2}, 0, \ldots, 0;rm)m,U\ell$ $M^{+}=U\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\lambda^{-}2..\lambda_{r}-20, \ldots, \mathrm{o};\eta 1m)1’\cdot,,,U\dagger$
$M^{-}$ $=$ $U\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\lambda-2..\lambda_{r}^{-}20, \ldots, \mathrm{o};1’.,,nm, 7)^{\iota_{U}}+Z$
$-U\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(1, \ldots, 1, \mathrm{o}, \ldots, \mathrm{o};m, m)^{\}UZU\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(1, \ldots, 1, 0, \ldots, 0;m, m)^{t}U$
$A^{t}A=UD^{t}D^{t}U$
${}^{t}AM^{-}A^{\mathrm{z}_{A}}$
$=$ $V^{2}D\mathrm{t}UU\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\lambda_{1’)}^{-2\ldots-2}\lambda \mathrm{o}, \ldots, 0;m, m)lUUD\mathrm{z}D^{\iota}r’ U+V^{l}D^{t}$UZUD $DU$
$-V^{\ell}D^{t}UU\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(1, \ldots, 1, \mathrm{o}, \ldots, 0;m, m)^{\ell}UZU$ .
.diag$(1, \ldots, 1, \mathrm{o}, \ldots, \mathrm{o};m, m)D^{t}DtU$
$=$ Vdiag$(\sqrt{\lambda_{1}}^{-1}, \ldots, \sqrt{\lambda_{r}}^{-}1,U0,\ldots,0;n,m)^{2}$
& 3 $A^{+}$ – 2. ( )
[
$M^{-}$ ’M $k$ \beta t\not\in e;Ub\mbox{\boldmath $\pi$}-r‘
$P^{t}M^{\ell}R=$ ( $P$ $m$ R $n$ , $E_{r}$ r ),
$r=\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}(M)$ $M^{-}={}^{t}P^{t}R$
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20.2.6 Ben-Israel )Wersan ) $\mathrm{N}\mathrm{o}\mathrm{b}\mathrm{l}\mathrm{e}$
8(Ben-Israel,Wersan,Noble ,[7],p $.65,\mathrm{M}\mathrm{e}\mathrm{t}\mathrm{h}\mathrm{o}\mathrm{d}2,[8]$ ) $A$ $(m, n)$
$(m, m)$ $M$ , $n$ $P$ $A^{+}$
$A^{+}=P(M^{t}AAP)^{+}M^{\ell}A$ (27)
$\blacksquare$
$e_{i}$ $n$ ) i-th [ $[2],\mathrm{p}69$ , 36] ’AAx $={}^{t}Ae_{i}$
$Ax=e_{i}(i=1, \ldots, n)$ $x=A^{+}C_{i}^{\lrcorner}$
$1AAx={}^{t}Ae_{i}$ $M^{t}AAPP-1x=MtAe_{i}$ $y=P^{-1}x$ $y$ $M^{t}AAPy=M^{t}Ae_{i}$
$P$ $n$ $||y||=|$ | ’AAx $={}^{t}Ae_{i}$
$A^{+}e_{i}$ $M^{t}AAPy=M^{t}Ae_{i}$ $(M^{t}AAP)^{+}M^{\ell}Aei$
$P^{-1}A^{+}e_{*}=(M^{t}AAP)^{+t}MAe_{i}$
$A^{+}e_{i}=P(M^{\ell_{A}}AP)^{+t}MAei(i=1, \ldots, n)$ $A^{+}=P(M^{t}AAP)^{+}M^{1}A$ ( )
20.2.7 Albert
9 (Albert ,[7],p $.19,(3,4)\mathrm{t}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}$) $(m, n)$ $A$ Moore-
Penrose
$A^{+}= \lim_{xarrow 0}{}^{t}A(A^{t}A+x^{2}E_{m})^{-1}$ (28)
$\blacksquare$
$A$ $(m, n)$ $A$ $A=UD^{t}V(U$ $m$ $V$ $n$






$=$ Vdiag$(\lambda_{1}, \lambda_{2}, \ldots, \lambda_{r}, \mathrm{o}, \ldots, 0;n, m)$ .
.diag$( \frac{1}{\lambda_{1}+x^{2}}, \frac{1}{\lambda_{2}+x^{2}}, \ldots, \frac{1}{\lambda_{r}+x^{2}}, \frac{1}{x^{2}}, \ldots, \frac{1}{x^{2}};m, m)^{t}U$
$=$ Vdiag$( \frac{\sqrt{\lambda_{1}}}{\lambda_{1}+x^{2}}, \frac{\sqrt{\lambda_{2}}}{\lambda_{2}+x^{2}}, \ldots, \frac{\sqrt{\lambda_{r}}}{\lambda_{r}+x^{2}}, \mathrm{o}, \ldots, 0;n, m)^{t}U$
Vdiag$(\sqrt{\lambda_{1}}, \ldots, \sqrt{\lambda_{r}}, 0, \ldots, 0;n, m)tU(xarrow 0)$
$=$ $VD^{t}U$
3 $A^{+}$ ( )
20.2.8 Ben-Israel
10 (Ben-Israel ,[5],p .64,5.3.2) $A$ $(m, n)$ rank$(A)=r$
${}^{t}AA$ $\lambda_{r}$ $2< \alpha<\frac{2}{\lambda_{f}}$ $x_{\mathit{0}}=\alpha^{\ell}A,$ $X_{k+1}=X_{k}(2E_{m}-AX_{k})$
$A^{+}$
$A^{+}= \lim X_{k}$ (29)
$karrow\infty$
$\blacksquare$
$E_{m}$ $m$ $X_{k}$ $A$ $A=UD^{t}V$
( $U$ $m$ V $n$ $D=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(\sqrt{\lambda_{1}}, \ldots, \sqrt{\lambda_{r}}, 0, \ldots, 0;?n, n)$
$(0<\sqrt{\lambda_{1}}\leq\sqrt{\lambda_{2}}\leq\cdots\leq\sqrt{\lambda_{r}}))$
$X_{k}=U\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(d_{k}1, \ldots, dkT’ 0, \ldots, 0;m, n)lV(k=1,2, \ldots)$
$d_{k+1l}=2dk\iota-\sqrt{\lambda_{l}}d_{k}^{2}l$ $X_{k}$ $\lim_{karrow\infty^{d_{k}}}\mathit{1}$
$d_{kl}$ index $l$ $d_{k}$ $d_{k+1}=2d_{k}-\sqrt{\lambda}d_{k}^{2},$ $do=\alpha\sqrt{\lambda}$
1 . $0<\sqrt{\lambda}d_{k}<1(k=1,2, \ldots)$
$2$ . $d_{k}<d_{k+1}(k=1,2, \ldots)$
1 . $0<\sqrt{\lambda}d_{k}<1(k=1,2, \ldots)$
(a) $k=1$
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$d_{1}$ $=$ $2d_{\mathrm{O}}-\sqrt{\lambda}d$ $=$ $d_{\mathrm{O}}(2-\sqrt{\lambda}d_{\mathrm{O}})$ $=$ $\ovalbox{\tt\small REJECT}_{\lambda}^{1}\sqrt{\lambda}d_{\mathrm{o}(}2-\sqrt{\lambda}d\mathit{0}$
$\leq$
$\tau_{\lambda}^{1}\frac{(^{\sqrt{\lambda}d_{\mathrm{O}}+2}-\sqrt{\lambda}d\mathrm{o})^{2}}{4}$ $=$ $\gamma_{\lambda}^{1}=$





1,2 $\lim_{k}arrow\infty^{d_{k}}\cdot=d$ $do=\lambda\neq 0$ $d=2d-\sqrt{\lambda}d^{2}$ $d= \frac{1}{\sqrt{\lambda}}$
3 $X_{k}arrow U$diag$(\sqrt{\lambda}^{-1}1, \ldots, \sqrt{\lambda}r-1 , \mathrm{o}_{:}\ldots, 0;m, n)^{t}V=A^{+}$ ( )
[ ]
$d_{k}=2d_{k-1}-\sqrt{\lambda}d_{k-1}^{2}X\text{ }$






$x=A^{+}b$ lAAx $={}^{t}b$ $||x||$ ( $[2]_{\mathrm{P}},69$ , 36)
11 ( $x=A^{+}b$ ,[4],p 72, 21, ) $x=A^{+}b$
$=$ (30)
$\blacksquare$
$x=A^{+}b$ lAAx $={}^{t}Ab$ $||x||$
$f(x, y)=||x||^{2}-2(y,A\ell Ax-{}^{t}Ab)$
$\frac{\partial f}{\partial x_{i}}=2x_{i}-2(^{t}AAy)_{i}=0$ , $\frac{\partial f}{\partial y}.\cdot=(^{t}AAx-\prime Ab)_{i}=0$ (Lagrange ) $\circ$
$(y)_{i}$ $y$
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